Heterogeneous nuclear RNA from hairy cell leukemia patients activates 2',5'-oligoadenylate synthetase.
Interferon treatment of cells induces double-stranded RNA (dsRNA)-dependent 2',5' oligoadenylate (2-5A) synthetase, an enzyme which has been implicated in the mechanism of growth arrest in tumour cells. Since interferon (IFN) can inhibit the growth of cells that are not infected with virus, natural non-viral dsRNAs should be present in these cells which can activate 2-5A synthetase. If such nuclear dsRNAs are associated with the mechanism of growth control, cells inherently sensitive to growth inhibition by IFN should contain significant levels of 2-5A synthetase-activating dsRNAs. We measured the ability of size fractionated nuclear dsRNAs isolated from patients with hairy cell leukemia (HCL) to activate purified 2-5A synthetase. Peripheral blood mononuclear cells from HCL patients were utilized because of the inherent sensitivity of these patients to IFN treatment. The heterogeneous nuclear RNA fraction from four out of five HCL patients showed high levels of 2-5A synthetase-activating dsRNAs. The 2-5A formed contained biologically active trimers, tetramers, pentamers and hexamers as demonstrated by HPLC analysis and their ability to activate RNase L. In contrast, the nuclear RNA fraction from three out of four healthy controls were unable to activate 2-5A synthetase. These results indicate that natural, nuclear dsRNAs inherently exist in IFN-sensitive cells and imply that these molecules may play a role in the inhibition of cellular growth.